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DESCRIPTION

[0001] The present invention relates to a railway traction vehicle comprising:

a plurality of axles;
a power unit adapted to generate at least a part of the vehicle's traction power using fuel

gas;
» a fuel gas storage assembly adapted to provide fuel gas to the power unit and including
a predetermined number of fuel gas storage modules; and
a fuel gas delivery network for delivering fuel gas from the fuel gas storage assembly to
the power unit.

[0002] Such a railway traction vehicle is known and shown in Fig. 3 of WO 2014/126480 A1.
This known railway traction vehicle includes a carriage 50 and a locomotive 10 hauling carriage
50. Carriage 50 may be equipped with a hydrogen driven fuel cell 53 that generates electricity
inter alia for the locomotive's electric traction motors 15. Hydrogen storage tanks 52 may be
installed on the roof of carriage 50 that supply fuel cell 53 with hydrogen.

[0003] US 7 966 945 B1 also discloses a railway traction vehicle of the kind mentioned above.

[0004] Since the hydrogen is stored in the storage tanks 52 at high pressure, the storage tanks
52 must be sturdy. Accordingly, they are very heavy. The presence of the heavy storage tanks
52 on the carriage's roof substantially increases the railway traction vehicle's fuel consumption.
Furthermore, this large weight leads to an unfavourable load distribution on the carriage's
axles.

[0005] Document EP 2 423 067 A1 discloses in its Figures 10 to 12 a diesel-electric locomotive
100 including two heavier inner operating modules 122, 123 and two lighter outer operating
modules 119, 121. The operating modules may be electrically connected via a collecting rail
160. This document does however not deal with the storage of fuel gas on a railway traction
vehicle.

[0006] In view of the above-described drawbacks of the prior art it is an object of the present
invention to provide a railway traction vehicle of the aforesaid type with reduced fuel
consumption and an improved load distribution on its axles.

[0007] This object is achieved by means of a vehicle having the features of claim 1.

[0008] Thanks to the standardised configuration of the fuel gas storage modules and the
complementary receiving devices and fuel gas couplings, the position of the fuel gas storage
modules on the railway traction vehicle can be adapted to optimise the load on the railway
traction vehicle's axles. For example, one or several modules can be switched from one
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receiving device to another in order to redistribute the load from one axle to a different axle.

[0009] By providing the fuel gas storage capacity of the railway traction vehicle in the form of a
set of individual fuel gas storage modules, the capacity can be adequately dimensioned to
meet the fuel requirements of the railway line on which the railway traction vehicle is intended
to operate. Hence, the railway traction vehicle does not carry any unnecessary weight in the
form of superfluous fuel gas storage capacity, which reduces fuel consumption.

[0010] Each individual fuel gas storage module on the railway traction vehicle can be viewed
as a range extender that extends the railway traction vehicle's cruising range. Accordingly, the
cruising range can be easily reduced or extended by removing a module from a receiving
device or fitting an additional module into an empty receiving device.

[0011] According to preferred embodiments, the inventive railway traction vehicle includes one,
several or all of the features of claims 2 to 8, taken in all technically feasible combinations.

[0012] Exemplary embodiments of the invention will now be explained in detail with reference
to the appended drawings, wherein:

Figure 1 is a side view of a railway traction vehicle according to the present invention;
Figure 2 is a perspective top view of the roof of the railway traction vehicle of Figure 1;

Figures 3 and 4 show two examples of possible fuel gas storage arrangements according to
the present invention; and

Figure 5 is a schematic side view of another railway traction vehicle according to the present
invention.

[0013] With reference to Figure 1, there is shown a railway traction vehicle 100 according to
the present invention. This railway traction vehicle is a regional passenger multiple unit. It has
a roof 101 and a floor 103. It includes a first and a second car 102, 104 that are connected to
each other via a transition zone 106. Each car 102, 104 has a traction bogie 108 and a trailer
bogie 109. The bogies 108, 109 have axles 110.

[0014] The multiple unit's traction power is provided by two fuel cells 112, one on each car
102, 104. The fuel cells 112 operate by converting hydrogen and oxygen into water and
electricity. The generated electricity is buffered in batteries (not shown) and then provided to
electric traction motors 114 located in the traction bogies 108.

[0015] Railway traction vehicle 100 also includes one or more electrical converters 116 for DC
or AC conversion of the electrical current.

[0016] Two fuel gas storage assemblies 118 are arranged on the railway traction vehicle's roof
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101, one on each car 102, 104. In the example of Figure 1, the fuel gas stored in the fuel gas
storage assemblies 118 is hydrogen. However, other fuel gases may also be used, such as
liquefied petroleum gas or natural gas.

[0017] Hydrogen is delivered to a fuel cell 112 from its associated fuel gas storage assembly
118 via a fuel gas delivery network 120.

[0018] Reference is now made to Figure 2, which provides further detail of the fuel gas storage
assemblies 118. Each fuel gas storage assembly 118 comprises a predetermined number of
fuel gas storage modules 122, a plurality of identical fuel gas storage module receiving devices
124 and, for each receiving device 124, an identical fuel gas coupling 126.

[0019] Preferably, the fuel gas storage modules 122 all have a standard configuration and/or
adapted dimensions in order to optimize the energy storage and weight balance for traction
purposes. Accordingly, the fuel gas storage modules 122 are interchangeable.

[0020] The fuel gas storage modules 122 can either be placed in a transversal or longitudinal
position. Preferably, the fuel gas storage modules 122 all are high pressure vessels in a range
of 20 MPa to 120 MPa. Preferably, a standard pressure of 35 MPa or 70 MPa is chosen.
Furthermore, the volumetric capacity of the fuel gas storage modules 122 and the gas
pressure therein are designed such that one module 122 provides the railway traction vehicle
100 with enough fuel gas to travel a certain predetermined average distance, e.g. around 100 -
200 km.

[0021] In the present example, the modules 122 are hydrogen gas cylinders. Each hydrogen
gas cylinder 122 has the same cut-off valve and connection port (not shown). The hydrogen is
preferably stored in the cylinders 122 at a pressure of 35 or 70 MPa. To withstand the high
pressure, the gas cylinders 122 are very sturdy and heavy. In contrast thereto, hydrogen is
very light. Thus, most of the weight of a filled gas cylinder 122 comes from the cylinder itself
and not from its contents. Typically, the weight of the hydrogen stored in one cylinder is around
5 kg whereas an empty cylinder weighs around 120 kg.

[0022] The fuel gas couplings 126 all have the same configuration. The hydrogen gas
cylinders' connection ports are connected to the fuel gas couplings 126. Thereby, the hydrogen
gas cylinders 122 are connected to the fuel gas delivery network 120. More precisely, the fuel
gas delivery network 120 includes a fuel gas collecting manifold 128. The manifold 128 is
preferably a collecting pipe that runs along the side of the receiving devices 124. One fuel gas
coupling 126 branches off the manifold 128 for each receiving device 124.

[0023] Each receiving device 124 is identical to ensure the interchangeability of the hydrogen
gas cylinders 122. The receiving devices 124 may consist of troughs shaped into the roof 101,
as shown in Figure 2. Alternatively, the receiving devices 124 may also consist of a support
frame for supporting one hydrogen gas cylinder 122 as shown in Figures 3 and 4. The support
frames 124 may be individually arranged in a row, as shown in Figure 3. They may also be
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grouped into support frame assemblies 130, as shown in Figure 4. In Figure 4, three hydrogen
gas cylinders 122 and their support frames 124 are assembled together to one assembly 130.

[0024] The support frames 124 or the support frame assemblies 130 are connected to the
railway traction vehicle's roof 101 via a connecting arrangement 132. Preferably, the
connecting arrangement 132 includes two parallel connecting rails 134. The support frames
124 or the support frame assemblies 130 are located between the two connecting rails 134.
They are connected to the connecting rails 134 via outer segments 136.

[0025] The connecting rails 134 may be fastening rails that fixedly fasten the support frames
124 or the support frame assemblies 130 to the railway traction vehicle's roof 101.
Alternatively, the connecting rails 134 may be guiding rails in which the support frames 124 or
the support frame assemblies 130 are displaceably guided.

[0026] Figure 5 shows a second embodiment 200 of a railway traction vehicle according to the
invention. This railway traction vehicle has a number N of cars 202, where N is a natural
number between 1 and 3. In this example, the fuel gas storage modules 222 are not only
arranged on the roof 201 but also below the floor 203 of the railway traction vehicle 200. More
precisely, there is a first number n1 of fuel gas storage modules 222 distributed essentially
over the entire length of the railway traction vehicle's roof 201, a second number n2 of fuel gas
storage modules 222 arranged below the floor of the first car, a third number n3 of fuel gas
storage modules 222 arranged below the floor of the second car, and an xth number nx of fuel
gas storage modules 222 arranged below the floor of the Nth car, where n1, n2, n3 and nx are
natural numbers.

[0027] Preferably, there may be provided a fuel gas connection line 205 allowing fuel gas to
flow between the fuel gas storage modules 222 below the floor 203 and the fuel gas storage
modules 222 on the roof 201.

[0028] A typical application of the inventive modular fuel gas tank 118 is as follows. When
producing a new regional passenger multiple unit 100, 200 with fuel gas drive for a
predetermined railway line, the number of fuel gas storage modules 122 to be fitted on the
multiple unit is chosen as a function of the amount of fuel gas that is needed by the railway
traction vehicle 100, 200 to operate on the predetermined railway line.

[0029] Then, the chosen number of fuel gas storage modules 122 is distributed over the
multiple unit 100, 200 such that the load on the multiple unit's axles 110 is optimised. Thanks to
the standardised configuration according to the invention, the distribution of the modules 122
can be easily adjusted, namely by simply switching the modules 122 from one receiving device
124 to another receiving device 124.

[0030] Furthermore, if for example a multiple unit 100, 200 no longer operates on the initial
railway line but is switched to a different shorter railway line, the number of fuel gas storage
modules 122 on the multiple unit can be easily reduced to fit the new railway line, thus
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reducing the multiple unit's weight and fuel consumption on the new railway line. This is in
contrast to prior art fuel gas driven multiple units where their heavy high pressure fuel gas tank
is fixedly installed and has a fixed size, meaning that such a prior art multiple unit will waste a
lot of fuel on a short railway line for propelling the unneeded capacity of the fuel gas tank.
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Patentkrav

1. Jernbanetraekkoretgj (100) omfattende:

- en flerhed af aksler (110);

- en effektenhed (112), der er indrettet til at generere mindst en del af kareto-
jets treekkraft ved anvendelse af braendstofgas;

- en breendstofgaslagringsanordning (118), der er indrettet til at tilvejebringe
breendstofgas til effektenheden (112) og med et forudbestemt antal breendstof-
gaslagringsmoduler (122); og

- et breendstofgasleveringsnetveerk (120) til levering af braendstofgas fra
breendstofgaslagringsanordningen (118) til effektenheden (112),

hvor:

* breendstofgaslagringsanordningen (118) omfatter:

- en flerhed af identiske braendstofgaslagringsmodulmodtagende indretninger
(124), hvor hver modtagende indretning (124) er indrettet til at modtage et
breendstofgaslagringsmodul (122); og

- for hver af de modtagende indretninger (124), en identisk breendstofgaskob-
ling (126) til kobling af et breendstofgaslagringsmodul (122), der modtages i
den modtagende indretning (124), med breendstofgasleveringsnetvaerket
(120),

* breendstofgaslagringsmodulerne (122):

- deler en standardiseret konfiguration, saledes at hver af dem kan modtages
i en af de modtagende indretninger (124) og kobles til den tilsvarende braend-
stofgaskobling (126), og

- fordeles over de breendstofgaslagringsmodulmodtagende indretninger (124),
sdledes at belastningen pa jernbanetraekkaretajets aksler (110) optimeres, og
+ det forudbestemte antal breendstofgaslagringsmoduler (122) er tilpasset til
den maengde braendstofgas, der er nadvendig for jernbanetraekkaretgjet (100)
til at veere i drift pa en forudbestemt jernbanelinje,

kendetegnet ved en fgringsanordning (132), der fortrinsvis omfatter to paral-
lelle fgringsskinner (134), hvori de modtagende indretninger (124) fgres for-
skydeligt.

2. Jernbanetraekkaretaj (100) ifolge krav 1, hvor braendstofgasleveringsnet-
veerket (120) omfatter en braendstofgasopsamlingsmanifold (128), hvor hver
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breendstofgaskobling (126) er forbundet med manifolden.

3. Jernbanetraekkaretoj (100) ifalge et af de foregaende krav, hvor hver mod-
tagende indretning er en statteramme (124) til understatning af et braendstof-
gaslagringsmodul (122).

4. Jernbanetraekkgretgj (100) ifelge krav 3, hvor stotterammerne (124) er
grupperet i en eller flere statterammeanordninger (130).

5. Jernbanetraekkaretoj (100) ifalge et af de foregaende krav, hvor braendstof-
lagringsanordningen (118) er anbragt under gulvet (103) og/eller pa taget
(101) af jernbanetraekkoretajet (100).

6. Jernbanetraekkaretaj (100) ifalge et af de foregaende krav, hvor hvert
breendstofgaslagringsmodul (122) bestar af en hgjtryksbeholder, fortrinsvis en
gascylinder og mest foretrukket en hydrogengascylinder.

7. Jernbanetraekkaretoj (100) ifolge et af de foregaende krav, hvor effekten-
heden (112) er en braendstofcelle.

8. Jernbanetraekkaretoj (100) ifelge et af de foregaende krav, hvor jernbane-
traekkoretajet (100) er et regionalpassagertog.
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DRAWINGS
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